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(54) UQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display element capable of eliminating deterioration in 
the picture quality as far as possible by constituting the 
element so that an unnecessary state o a liquid crystal, 
caused by a longitudinal electric field collaterally 
generated on the upper side of electrodes to apply a 
lateral electric field, does not affect the display. 
SOLUTION: The liquid crystal display element displays. a 
picture by holding the liquid crystal exhibiting a 
cholesteric phase between a pair of substrates 11, 21 
applying the lateral (or longitudinal) electric field 
between the electrodes 12a. 12b and/or between the 
electrodes 22a. 22b and setting the liquid crystal in a 
focal conic state or in a planar state. Masking members 
32 to cover the respective electrodes on the display 
screen side are arranged. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[CiaimCs)] 

[Claim 1] The liquid crystal display component characterized by having a wrap mask member for 
the electrode for impressing the horizontal electric field of the direction along a substrate side 
which it was pinched between the substrate of a couple, and said substrate, and were prepared 
in the liquid crystal layer which shows the cholesteric phase which constitutes two or more 
pixels arranged in the shape of a matrix, and one [ at least ] substrate, and said electrode for 
horizontal electric-field impression by the screen side. 

[Claim 2] It is the liquid cryistal display component according to claim 1 which has the branching 
polar zone which said electrode for horizontal electric-field impression consisted of two or more 
electrodes, or branched to plurality, and is characterized by preparing said mask member 
corresponding to said two or more electrodes or each of the branching polar zone. 
[Claim 3] It is the liquid crystal display component according to claim 1 which said electrode for 
horizontal electricHleid impression has the part located in the boundary section of each pixel, 
and is characterized by preparing said mask member corresponding to the electrode section of 
this pixel boundary section. 

[Claim 4] Said mask member is claim 1 characterized by being prepared on one substrate now 
put on the substrate by the side of the screen, or on a this substrate observation-side, and a 
liquid crystal display component according to claim 2 or 3. 

[Claim 5] Claim 1 which two or more laminatings of the liquid crystal layer pinched between said 
substrates are carried out. and is characterized by preparing a mask member on one substrate 
now which was put on the substrate by the side of the screen, or on the screen side of this 
substrate among the substrates which pinch this liquid crystal layer about at least one liquid 
crystal layer, claim 2. a liquid crystal display component according to claim 3 or 4. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component which 
pinches a liquid crystal display component and the liquid crystal in which a cholesteric phase is 
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shown, and displays between the substrates of a couple especially using the selective reflection 

of this liquid crystal. 

[0002] 

[Description of the Prior Art] Conventionally, the chiral nematic liquid crystal in which 
cholesteric liquid crystal and a cholestericHlquid-crystal phase are shown is pinched between 
the substrates of a couple, parallel horizontal electric field are impressed to a substrate side, and 
the liquid crystal display component which displays by changing the condition of liquid crystal is 
proposed (for example, refer to JP,7-120792,A and JP.2001-83485,A). There is also an example 
which superimposes vertical electric field at the time of Impression of horizontal electric field 
(refer to JP.2001-100256.A). 

[0003] By the way. in the conventional typical liquid crystal display component using the liquid 
crystal in which the cholestericHiquid-crystal phase which the condition (a focal conic condition, 
planar condition) of liquid crystal is changed, and displays an image by impression of horizontal 
electric field is shown, in order to generate horizontal electric field independently for every pixel, 
as shown in drawing 1 1 . the electrodes 12a and 12b arranged at one [ at least ] substrate 1 1 
were made into the shape of a ctenidium. 

[0004] Although the horizontal electric field El occurred when the potential difference was 
produced between electrode 12a of the shape of this ctenidium, and 12b. the trouble of vertical 
vertical electric-field E2' having occurred subordinately to a substrate side above Electrodes 12a 
and 12b, and spoiling the quality of a display image was produced. For example, when the helical 
shaft had set the liquid crystal between electrode 12a and 12b to a focal conic condition parallel 
to a substrate side by the horizontal electric field El. on electrode 12a and 12b. liquid crystal 
could not be set to the focal conic condition, but the unnecessary echo occurred and it had had 
an adverse effect on image quality — contrast falls. 

[0005] Then, the object of this invention is to offer the liquid crystal display component for 
which it can eliminate degradation of image quality as much as possible as the unnecessary 
condition of the liquid crystal by the vertical electric field subordinately generated above the 
electrode for impressing horizontal electric field does not contribute to a display. 
[0006] 

[The configuration, an operation, and effectiveness] of invention In order to attain the above 
object, the liquid crystal display component concerning this invention The liquid crystal layer 
which shows the cholesteric phase which constitutes two or more pixels which were pinched 
between the substrate of a couple, and this substrate and have been arranged in the shape of a 
matrix. It is characterized by having a wrap mask member for the electrode for impressing the 
horizontal electric field of the direction along a substrate side prepared in one [ at least ] 
substrate, and this electrode for horizontal electric-^ield impression by the screen side. 
[0007] In the liquid crystal display component concerning this invention, since the electrode for 
horizontal electric-field impression is covered by the mask member, a condition unnecessary to 
the display by the vertical electric field subordinately generated on this electrode is not 
observed by the screen side, and degradation of image quality is prevented. 
[0008] In the liquid crystal display component concerning this invention, although it should have 
the branching polar zone which constituted the electrode for horizontal electric^eld impression 
from two or more electrodes, or branched to plurality and said mask member may be prepared 
corresponding to said two or more electrodes or each of the branching polar zone, corresponding 
to no electrodes for horizontal electric-field impression, it not necessarily needs to be prepared. 
Moreover, it should have the electrode section located in the boundary section of each pixel in 
the electrode for horizontal electric-field impression, and a mask member may be prepared 
corresponding to this electrode section. After preparing the electrode for horizontal electric-field 
impression only in the boundary section of each pixel, a mask member may be prepared 
corresponding to the electrode for horizontal electric-field impression prepared in this boundary 
section. 

[0009] Degradation of image quality can be effectively prevented by preparing a mask member, 
but on the other hand since a screen numerical aperture falls, display brightness will fall a little. 
Therefore, what is necessary is just to select the electrode for horizontal electric-fieid 
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impression which carries out comparison consideration of degradation of image quality, and the 
brightness of a screen, and prepares a mask member. Moreover, if a mask member is prepared 
corresponding to the electrode for horizontal electric-field impression located in the boundary 
section of each pixel, the effectiveness of separating a pixel in image display will be 
demonstrated, a blot of a color, dotage of the edge section, etc. will be canceled, and a sharp 
image will be obtained. 

[0010] Moreover, the width of face of a mask member may be in agreement with the width of 
face of the electrode for horizontal electric-field impression, or it may be larger than the width 
of face of the electrode for horizontal electric-field impression, or it may be narrow. The 
direction of the electric field by the electrode for horizontal electric-field impression is not 
uniform in the field where electric field become length depending on electrode width of face and 
an electrode spacing. If the field which should cover the unnecessary condition by the vertical 
electric field generated subordinately may be in agreement with electrode width efface, it may 
be larger than electrode width efface, and just covers the narrow range conversely. Therefore, 
what is necessary is just to determine the width efface of a mask member according to this field 
that should be covered. Furthermore, the width of face of a mask member also takes relation 
with display brightness into consideration, and is decided. 

[001 1] Furthermore, a mask member may be prepared on one substrate now which could prepare 
in the substrate by the side of the screen, or was put on the substrate by the side of the screen. 
When an electrode is prepared in the substrate by the side of the screen, this electrode may 
serve as the mask member. That is, a mask member can be made to make it serve a double 
purpose by making an electrode opaque (for example, black). 

[0012] The laminating of two or more liquid crystal layers by which each was pinched between 
the substrates of a couple is carried out. and you may make it prepare a mask member on one 
substrate now which was put on the substrate by the side of the screen, or on the screen side 
of this substrate among the substrates which pinch this liquid crystal layer about at least one 
liquid crystal layer. In this case, it is desirable to prepare a mask member on one substrate now 
which was put on the substrate by the side of the screen of the substrate which pinches the 
liquid crystal layer most located in a screen side at least, or on the screen side of this substrate. 
If it does in this way. it will become possible to perform a mask about all liquid crystal layers by 
the mask member most prepared in the screen side of the liquid crystal layer by the side of the 
screen. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the liquid crystal display 
component concerning this invention is explained with reference to an accompanying drawing. 
[0014] (Refer to an actuation principle and drawing 1 ) The liquid crystal display component 
concerning this invention displays based on various actuation principles, and explains the 
horizontal electric-field 2 cycle actuation method which is one of an in-every-direction electric- 
field change method and the IPS (In-Plane-Switching) methods as the typical actuation principle. 

[0015] An in-every-direction electric-field change method is equipped with a means to impress 
the means and horizontal electric field which impress vertical electric field, and there is with 
solution Lycium chinense about torsion of the liquid crystal (it represents with a chiral nematic 
liquid crystal hereafter) in which a cholesteric phase is shown by both switch, to a substrate, 
preferably, to a substrate, it displays by making it change to parallel mostly, and halftone 
expresses [ almost vertical and ] the helical shaft by the area gradation method at a 
predetermined include angle. [ no ] On the other hand, there is also a method which leans a 
helical shaft to the include angle of arbitration with the combination of electric field in every 
direction. 

[0016] A chiral nematic liquid crystal is obtained by adding the chiral material of the specified 
quantity to a nematic liquid crystal. As shown in drawing 1 (A), generally as for this chiral 
nematic liquid crystal, the rod-like liquid crystal molecule shows nothing and a cholesteric phase 
for the distorted array. When light carried out incidence to this liquid crystal and light carries out 
incidence from an parallel direction to a helical shaft, selective reflection of the light of the 
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wavelength shown by lambda=np is carried out (planar condition). Here, lambda is the distance (it 
is hereafter described as a spiral pitch) in which wavelength and n can twist the average 
refractive index of a liquid crystal molecule, and p has twisted 360 degrees of liquid crystal 
molecules. On the other hand, when light carries out incidence from a vertical direction to a 
helical shaft, light is penetrated theoretically (focal conic condition). A display is performed using 
this selective reflection and transparency. In addition, the cholesteric phase of liquid crystal is 
shown also like drawing 1 (B). 

[0017] By the way, although the liquid crystal molecule is cylindrical, it has the anisotropy from 
which a refractive index and a dielectric constant differ In the longitudinal direction (msuor axis) 
and a direction (minor axis) vertical to it A dielectric constant anisotropy calls liquid crystal with 
the larger dielectric constant of the direction of a major axis of a liquid crystal molecule than 
that of the direction of a minor axis forward liquid crystal. If a dielectric constant anisotropy 
impresses an electrical potential difference high enough to forward liquid crystal, torsion will be 
cleared, and it moves so that the m€uor axis (shaft with a large dielectric constant) of a liquid 
crystal molecule may be suitable in the direction parallel to the direction of electric field. A 
threshold exists in the electrical potential difference which this torsion solves, and this threshold 
voltage is set to Vh. 

[0018] Moreover, if an electrical potential difference lower than said threshold voltage Vh is 
impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the vertical direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to Vf. 

[0019] The relation of such threshold voltage Vh and Vf is Vf<Vh. Moreover, even if it impresses 
an electrical potential difference lower than threshold voltage Vf to liquid crystal, a liquid crystal 
molecule does not move, namely, helical shaft orientations do not change. 

[0020] On the other hand, a dielectric constant anisotropy calls liquid crystal with the dielectric 
constant of the direction of a m^or axis of a liquid crystal molecule smaller than that of the 
direction of a minor axis negative liquid crystal. If a dielectric constant anisotropy impresses an 
electrical potential difference high enough to negative liquid crystal, there will be nothing with 
solution Lycium chinense about torsion, and a helical shaft will turn to the direction of electric 
field at random not related. This phenomenon is called dynamic scattering. A threshold exists in 
the electrical potential difference to which this phenomenon happens, and threshold voltage is 
set to Vd. 

[0021] Moreover, if an electrical potential difference lower than said threshold voltage Vd is 
impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the parallel direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to 

[0022] The relation of such threshold voltage Vd and **** is ****<Vd. Moreover, even if it 
impresses an electrical potential difference lower than threshold voltage *j|«Mc to liquid crystal, a 
liquid crystal molecule does not move, namely, helical shaft orientations do not change. 
[0023] In addition, generally the direction of liquid crystal in which a cholesteric phase is shown 
of the anisotropy of a refractive index and the anisotropy of a dielectric constant over the shaft 
of a liquid crystal molecule corresponds, and in liquid crystal forward in a dielectric constant 
anisotropy, the refractive index of the direction of a m^or axis of a liquid crystal molecule is 
larger than that of the direction of a minor axis, and it is common in liquid crystal negative in a 
dielectric constant anisotropy for the refractive index of the direction of a m^or axis of a liquid 
crystal molecule to be smaller than that of the direction of a minor axis. 
[0024] On the other hand, an IPS method is a method which displays by impressing parallel 
horizontal electric field to a substrate, and explains a horizontal electric-field 2 cycle actuation 
method as an example. 

[0025] That is, when the liquid crystal of a certain kind in which a cholesteric phase is shown 
switches the frequency of impression electric field to a RF/low frequency, that from which 
forward/negative one of a dielectric constant anisotropy switch exists. By switching the 



JP-A-2003-215613 



6/15 ^— V 



frequency to a RF and low frequency to such liquid crystal, even if applied voltage is only 
horizontal electric field, spiral structure can carry out the frog thing of the sense of the helical 
shaft nothing with solution Lycium chinense thoroughly, each pixel can be selectively set to a 
focal conic condition or a planar condition, and an image can be displayed. 
[0026] In addition, what (that is, it considers as the display device which has memory nature) is 
also constituted so that after an electrical-potential-difference impression halt can maintain a 
display condition is possible by using the liquid crystal in which cholesteric phases, such as a 
chiral pneumatic liquid crystal, are shown. In the case of the display device which has memory 
nature, a predetermined time still picture is displayed using the memory nature of a component 
in many cases. Since a still picture is considered that an irregular color is easy to be checked by 
looking compared with an animation, especially its application of this invention is effective. 
[0027] (Refer to the 1 st operation gestalt. drawing 2 . and drawing 3 ) The liquid crystal display 
component which is the 1st operation gestatt is based on said horizontal electric-field 2 cycle 
actuation method, and shows the typical examples 1, 2. 3, and 4 of an electrode configuration to 
drawing 2 (A). (B), (C), and (D). In addition, in each component shown in drawing 2 , an image will 
be observed from arrow-head X, respectively. 

[0028] The example 1 of a configuration formsl the electrodes 12a and 12b for horizontal 
electric-field impression in the top-face side of the bottom substrate 11, as shown in drawing 2 
(A), and the electrode is not prepared in the top substrate 21. Moreover, one substrate 31 puts 
on the top face of the top substrate 21 now, and Electrodes 12a and 12b are formed in the mask 
member 32 by the wrap location by the screen side on the top face of this substrate 31. 
[0029] In addition, the electrode for horizontal electric-field impression may consist of two or 
more electrodes, may form one electrode in the shape of a ctenidium. for example, and may 
branch two or more branching polar zone. This point is the same also about the examples 2-8 of 
a configuration mentioned later. 

[0030] Among substrates 11 and 21. the! liquid crystal in which a cholesteric phase is shown is 
pinched. As this kind of liquid crystal, if a room temperature shows a cholesteric phase, various 
things can be used. Typically, chiral material is added to a nematic liquid crystal, and the chiral 
nematic liquid crystal in which the cholestericHiquid-crystal phase was shown at the room 
temperature is used. When the liquid crystal used with this 1st operation gestalt switches the 
frequency of the electric field impressed to Electrodes 12a and 12b to a RF/low frequency, 
forward/negative one of a dielectric constant anisotropy switch. 

[0031] in order to hold the gap between a substrate 1 1 and 21 uniformly and uniformly — the 
need — responding — the particle for spacers to between a substrate 1 1 and 21 — the resin 
structure of the shape of pillar-shaped or a wall is arranged. Moreover, the optical absorption 
layer which absorbs the light is prepared in the rear face of the lower substrate 1 1. A light 
absorption function may be given to substrate 1 1 the very thing. Furthermore, the orientation 
control film and/or an insulator layer may be formed in the field which touches the liquid crystal 
layer of substrates 11 and 21. 

[0032] Various things, such as plastic films, such as glass, polyether sulfone, polyethylene 
terephthalate, and a polycarbonate, can be used for the ingredient of substrates 11. 21, and 31. 
A lightweight and thin thing is desirable. Transparent electrode ingredients, such as ITO and IZO. 
can be used for the ingredient of an electrode, and the electrodes 12a and 12b of the bottom 
substrate 1 1 may use non*transparent electrode ingredients, such as aluminum and Cu. 
Electrodes 1 2a and 1 2b may be arranged to two steps through an insulator layer (not shown). 
[0033] The ingredient of the mask member 32 has [ that what is necessary is just what can form 
the film which has protection-from-light nature ] the dark color and the desirable thing which 
can form the black film especially from a viewpoint of contrast lowering prevention. For example, 
resin film, black photosensitivity resist film. etc. which come to distribute protection-fromHight 
agents, such as a cascade screen of metal metallurgy group oxide film, such as chromium, nickel, 
aluminum, and a tungsten, said metal membrane, and said metallic-oxide film, carbon, and 
titanium, in resin, such as acrylic resin, can be used. A mask member may consist of ingredients 
of a thing or light reflex nature which have colors other than black according to liking of an 
observer etc. 
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[0034] the case where the metal metallurgy group oxide film is used — FOTORISO — the mask 
member of a request pattern can be formed by the approach of etching in the shape of a pattern 
using law etc. When using the resin film which distributed the protection-fromHight agent, the 
mask member of a request pattern can be formed by the approach of printing to a predetermined 
pattern by print processes, such as the ink jet method, the case where the black photosensitivity 
resist film is used — FOTORISO — the mask member of a request pattern can be formed by 
removing a garbage by law. 

[0035] In the example 1 of a configuration, if a polar electrical potential difference which is 
different In Electrodes 12a and 12b is impressed, for example, the horizontal electric field El of 
low frequency are generated so that it may be shown for drawing 3 (A) and (not illustrating a 
substrate 31 by drawing 3 for simplification), liquid crystal negative in a dielectric constant 
anisotropy will be in the FOKARUKONIKKU condition that the helical shaft turns to the same 
direction as the horizontal electric field El. However, since only vertical electric-field E2' is 
generated on electrode 12a and 12b. the liquid crystal of this field will be in the planar condition 
that a helical shaft turns to the same direction as vertical electric-field E2'. 
[0036] It will be in the planar condition which turns to solution Lycium chinense and the direction 
where a helical shaft is vertical to the horizontal electric field El nothing for spiral structure 
thoroughly as. as for this liquid crystal, a dielectric constant anisotropy just changes on the 
other hand if the side electric field El of a RF are generated among electrode 12a and 12b. and 
shown in drawing 3 (B). However, since only vertical electric-field E2* is generated on electrode 
12a and 12b, the liquid crystal of this field will be In the focal conic condition that a helical shaft 
turns to a direction vertical to vertical electric-field E2\ 

[0037] Thus, in the upper part of Electrodes 12a and 12b, since only vertical electric-field E2* is 
generated,, with the liquid crystal which constitutes the pixel between electrode 12a and 12b. it 
will be in the condition of reverse, and if this is reflected in the screen, image quality will be 
degraded. In the example 1 of a configuration, since the field on electrode 12a which degrades 
image quality, and 12b is covered by the mask member 32, with a pixel, the field in the condition 
of reverse is covered to an observer, and degradation of image quality is prevented. 
[0038] The example 2 of a configuration forms Electrodes 22a and 22b in the electrodes 12a and 
12b of the bottom substrate 11, and the location which countered also at the underside side of 
the top substrate 21. as shown in drawing 2 (B). Other configurations, the mode which drives 
liquid crystal by the horizontal electric-field 2 cycle actuation method, and the operation 
effectiveness of the mask member 32 are the same as that of said example 1 of a configuration. 
[0039] The example 3 of a configuration forms Electrodes 22a and 22b in the direction which 
intersects perpendicularly with the electrodes 12a and 12b of the bottom substrate 11 at the 
underside side of the top substrate 21. as shown in drawing 2 (C). The mask member 32 is 
formed so that each of Electrodes 12a, 12b. 22a, and 22b may be covered. Other configurations, 
the mode which drives liquid crystal by the horizontal electric-field 2 cycle actuation method, 
and the operation effectiveness of the mask member 32 are the same as that of said example 1 
of a configuration. 

[0040] In addition, in drawing 2 (A) - (C). although the number of the electrode arranged in a 
pixel is made into 2-3 in order to make an understanding easy, this number is arbitrary and good 
also as three or more. 

[0041] The example 4 of a configuration forms the electrodes 12a, 12b, 22a, and 22b which 
intersect perpendicularly with the top-face [ of the bottom substrate 1 1 ], and underside side of 
the top substrate 21 mutually only in the boundary section of a pixel, as shown in drawing 2 (D). 
The mask member 32 is formed so that each of Electrodes 12a. 12b. 22a, and 22b may be 
covered. Other configurations, the mode which drives liquid crystal by the horizontal electric- 
field 2 cycle actuation method, and the operation effectiveness of the mask member 32 are the 
same as that of said example 1 of a configuration. 

[0042] Especially, in the example 4 of a configuration, since Electrodes 12a. 12b. 22a, and 22b 
were installed in the boundary section of each pixel and the mask member 32 was formed 
corresponding to these electrodes, the effectiveness of separating a pixel in image display is 
demonstrated, a blot of a color, dotage of the edge section, etc. are canceled, and a sharp image 
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is obtained. Moreover, the degree to which display brightness falls by the mask nnember 32 
decreases. 

[0043] In addition, in the examples 2-4 of a configuration, although horizontal electric field can 
be made to act on the electrodes 22a and 22b prepared on the top substrate 21 more effectively 
to a liquid crystal layer by impressing the electrical potential difference which generates 
horizontal electric field, it is also possible to display by not impressing an electrical potential 
difference to Electrodes 22a and 22b, but impressing an electrical potential difference only to 
the electrode on the bottom substrate 1 1 . 

[0044] (Refer to the 2nd operation gestalt. drawing 4 - drawing 6 ) The liquid crystal display 
component which is the 2nd operation gestalt is based on said in-every-direction electricHleld 
change method, and shows the typical examples 5, 6. 7. and 8 of an electrode configuration to 
drawing 4 (A). (B), (C), and (D). In addition, in each component shown in drawing 4 , an image will 
be observed from arrow-head X. respectively. 

[0045] As shown in drawing 4 (A), the example 5 of a configuration makes the electrodes 12a, 
12b. 22a. and 22b for impressing vertical electric field and horizontal electric field counter 
mutually, and is prepared in the underside side of the top-face side of the bottom substrate 11, 
and the top substrate 21. Electrodes 12a. 12b, 22a. and 22b are formed in the wrap mask 
member 32 by the screen side now which was prepared in the top face of the top substrate 21 in 
piles on the top face of one substrate 31. 

[0046] The chiral nematic liquid crystal which, as for a substrate 1 1 and the liquid crystal in 
which the cholesteric phase pinched among 21 is shown, a dielectric constant anisotropy shows 
negative or forward is used. By impressing selectively horizontal electric field or vertical electric 
field, that helical shaft turns to a predetermined direction, and the liquid crystal used with this 
2nd operation gestalt will be in a focal conic condition or a planar condition, and will display an 
image. 

[0047] In addition, construction material, the formation approach, etc. of substrates 11, 21, and 
31 or the mask member 32 are the same as that of what was explained with said 1st operation 
gestalt. 

[0048] If it is in the chiral nematic liquid crystal which has a negative dielectric constant 
anisotropy in the example 5 of a configuration if it drives so that the electrical-potential- 
difference difference more than **** may be produced among the electrodes 1 2a and 1 2b 
prepared in the substrate 1 1 lower than Vd (the need — responding — between Electrodes 22a 
and 22b) in order to move so that the helical shaft may be parallel to the direction of electric 
field The horizontal electric field El parallel to a substrate side occur, and liquid crystal will be in 
the focal conic condition that the helical shaft is suitable in the direction almost parallel to a 
substrate side so that it may be shown for drawing 5 (A) and (not illustrating a substrate 31 by 
drawing 5 and drawing 6 for simplification). However, since only vertical electric-field E2' is 
generated on electrode 12a and 12b. the liquid crystal of this field will be in the planar condition 
that a helical shaft turns to the same direction as vertical electric-field E2\ 

[0049] It will be in the planar condition which is suitable in the direction where the length electric 
field E2 vertical to a substrate side. will occur if it drives so that the electrical-potential- 
difference difference more than **** may be produced lower between Electrodes 1 2a and 22a 
and between Electrodes 12b and 22b than Vd. as shown in drawing 5 (B) on the other hand, and 
the helical shaft of liquid crystal is vertical to a substrate side. Moreover, vertical electric-field 
E2' occurs also on electrode 12a and 12b. and the liquid crystal of this field will also be in a 
planar condition. 

[0050] Moreover, if it is in the chiral nematic liquid crystal which has a forward dielectric 
constant anisotropy If it drives so that the electrical-potential-difference difference more than 
Vf may be produced lower than Vh among Electrodes 12a and 22a and among Electrodes 12b 
and 22b in order to move so that the helical shaft may become vertical to the direction of 
electric field, as shown in drawin g 6 (A) The vertical electric field E2 vertical to a substrate side 
occur, and liquid crystal will be in the sense and a focal conic condition in the direction where 
the helical shaft is parallel to a substrate side. Moreover, vertical electric-field E2' occurs also 
on electrode 12a and 12b. and the liquid crystal of this field will also be in a focal conic condition. 



JP-A-2003-215613 



9/15 ^— V 



[0051] if it drives so that the electrical-potential-difference difference more than Vf may be 
produced among Electrodes 12a and 12b on the other hand lower than Vh (the need — 
responding — between Electrodes 22a and 22b), the horizontal electric field El parallel to a 
substrate side occur, and liquid crystal will be in the sense and a planar condition in the direction 
where the helical shaft is almost vertical to a substrate side. However, since only vertical 
electric-field E2* is generated on electrode 12a and 12b, the liquid crystal of this field will be in 
the focal conic condition that a helical shaft turns to a direction vertical to vertical electric-field 
E2'. 

[0052] Thus, in the upper part of Electrodes 12a and 12b, since only vertical electric-field E2* is 
generated, if a dielectric constant anisotropy is in negative liquid crystal, it Is fixed to a planar 
condition, and if a dielectric constant anisotropy is in forward liquid crystal, it is fixed to a focal 
conic condition. That is, the upper liquid crystal of Electrodes 12a and 12b cannot control the 
condition, but degrades image quality. In the example 5 of a configuration, since the field on 
electrode 12a which degrades image quality, and 12b is covered by the mask member 32, with a 
pixel, the field in the condition of reverse is covered to an observer, and degradation of image 
quality is prevented. 

[0053] The example 6 of a configuration forms the electrode 23 of the shape of a field 
corresponding to the whole surface of a pixel in the top substrate 21 to the electrodes 1 2a and 
1 2b on the bottom substrate 1 1 , as shown in drawing 4 (B). Other configurations and the 
dielectric constant anisotropy of the mode which drives forward or negative liquid crystal by the 
in-every-direction electric-field change method, and the operation effectiveness of the mask 
member 32 are the same as said example 5 of a configuration. 

[0054] The example 7 of a configuration forms Electrodes 22a and 22b in the direction* which 
intersects perpendicularly with the electrodes 12a and 12b of the bottom substrate 11 at the 
underside side of the top substrate 21, as shown in drawing 4 (C). The mask member 32 is 
formed so that each of Electrodes 12a, 12b, 22a. and 22b may be covered. Other configurations 
and the dielectric constant anisotropy of the mode which drives forward or negative liquid 
crystal by the in-every-direction electric-field change method, and the operation effectiveness 
of the mask member 32 are the same as said example 5 of a configuration. 
[0055] In addition, in drawing 4 (A) - (C), although the number of the electrodes 12 and 22 
arranged in a pixel is made into 2-3 in order to make an understanding easy, this number is 
arbitrary and good also as three or more. 

[0056] The example 8 of a configuration forms the electrodes 12a, 12b. 22a, and 22b which 
intersect perpendicularly with the top-face [ of the bottom substrate 1 1 ], and underside side of 
the top substrate 21 mutually only in the boundary section of a pixel, as shown in drawing 4 (D). 
The mask member 32 is formed so that each of Electrodes 12a, 12b, 22a, and 22b may be 
covered. Other configurations and the dielectric constant anisotropy of the mode which drives 
forward or negative liquid crystal by the in-every-direction electric-field change method, and the 
operation effectiveness of the mask member 32 are the same as said example 5 of a 
configuration. Moreover, the operation effectiveness by carrying out the mask of the boundary 
section of each pixel is as said example 4 of a configuration having explained. 
[0057] (Refer to the installation location of a mask member, and drawing 7 ) Here, the installation 
location of the mask member 32 is explained. If it was in said examples 1-8 of a configuration, 
the example in which the mask member 32 was formed was shown in the substrate 31 formed in 
the top face of the top substrate 21 in piles. Drawing 7 (A) may show the cross-section 
configuration of the example 1 of a configuration, and may form the mask member 32 in an 
underside besides forming in the top face of a substrate 31. 

[0058] Moreover, the mask member 32 may be directly formed in the top-face side of the top 
substrate 21 (refer to drawing 7 (B)). Or the mask member 32 may be formed in the underside 
side of the top substrate 21, and Electrodes 22a and 22b may be formed in piles on it (refer to 
drawing 7 (C)). Or it is good also as what colored the electrodes 22a and 22b formed in the top 
substrate 21 black so that it might have an opaque thing, for example, an optical absorption 
function, (refer to drawing 7 (D)). 
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[0059] In addition, the mask member 32 needs to be installed corresponding to no electrodes. 
For example, in said examples 1. 2, 3. 5. 6, and 7 of a configuration, one of three mask members 
32 juxtaposed to 1 pixel of a center may be omitted. In this case, priority is made given to 
display brightness. 

[0060] (Refer to the width of face of a mask member, drawing 8 . and drawing 9 ) Next the 
relation between the width of face of a mask member and the width of face of an electrode is 
explained. What is necessary is just to make the width method of the mask member 32 in 
agreement with the width method of electrodes 12 and 22 generally (refer to drawing 8 (A)). 
However, the field which vertical electricHleld E2' generates is not uniform depending on 
electrode width efface and an electrode spacing, therefore — setting up the width method of 
the mask member 32 more greatly than the width method of electrodes 12 and 22 ♦*** — (the 
drawing 8 (B) reference) — you may set up small (refer to drawing 8 (O). 

[0061] Furthermore, the mask member 32 may set up the width method of the mask member 32 
narrowly in consideration of relation with display brightness, in order to invite lowering of display 
brightness. 

[0062] Like said examples 4 and 8 of a configuration, as Electrodes 12a. 12b. 22a, and 22b are 
indicated to be the cases where it uses in common to actuation of a contiguity pixel as the 
configuration which forms Electrodes 12a. 12b, 22a. and 22b in the boundary section of a pixel 
shows to drawing 9 (A) to drawing 9 (B). it may prepare for every pixel. In addition, the field 
which attached the slash in drawing 9 (A) and (B) shows 1 pixel. 

[0063] In the configuration which shares the electrode shown in drawing 9 (A), the width method 
of a mask member is determined on the basis of the width method D1 of each electrode. It may 
be narrow when large [, and ]. What is necessary is just to determine the width method of a mask 
member in the configuration which made the electrode shown in drawing 9 (B) become 
independent on the basis of the width method D2 including an acljoining electrode and a field in 
the nneantime. That is. a mask member will cover electrodes including the field between pixels. 
[0064] (Refer to the 3rd operation gestalt and drawing 10 ) Drawing 10 (A) is the important 
section sectional view of the laminating mold liquid crystal display component which carried out 
the laminating of two or more liquid crystal display components. The laminating of the three 
display devices which perform selective reflection of B (blue). G (green), and R (red) sequentially 
from an observer side in this display device is carried out through the adhesives layer 41. and a 
full color display is possible. In drawing 10 (A), the mask member 32 is allotted only on the 
component which performs selective reflection of B arranged most at an observation side. If it 
does in this way. the effectiveness of a mask can be done about all liquid crystal layers by the 
mask member 32 most prepared in B by the side of the screen, and a configuration is easy. 
[0065] Drawing 10 (B) is the example which formed the mask member 32 in each component, 
respectively in a laminating mold liquid crystal display component Even if the laminating of a 
component shifts in a manufacture process, the display degradation part by this gap does not 
arise. You may make it serve as the mask member of a bottom component by making opaque the 
electrode on the bottom substrate of an upside component. 

[0066] In addition, the laminating gestalt of a component can adopt not only the aforementioned 
thing but various gestalten. For example, what carried out the laminating of the display device 
which may carry out the laminating of the four or more components, and performs selective 
reflection of the wavelength of arbitration to twoHayer may be used. 

[0067] (Other operation gestalten) in addition, the liquid crystal display component concerning 
this invention is not limited to said each operation gestalt. within the limits of the summary, can 
be boiled variously and can be changed. 

[0068] Although the liquid crystal display component of a passive-matrix mold is especially 
mentioned as the example with said operation gestalt. this invention is applicable if it displays by 
generating horizontal electric field also in the liquid crystal display component of the active- 
matrix mold which has a switching element (for example, TFT:Thin Film Transistor and TFD:Thin 
Film Diode) for every pixel. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the principle of operation of liquid crystal. 

[Drawing 2] The perspective view showing the examples 1-4 of an electrode configuration of the 

liquid crystal display component which is the 1st operation gestalt. 

[Drawing 3] In the explanatory view of the liquid crystal in said example 1 of a configuration of 
operation. (A) shows the case where (B) chooses a planar condition, when a focal conic 
condition is chosen. 

[Drawing 4] The perspective view showing the examples 5-8 of an electrode configuration of the 
liquid crystal display component which is the 2nd operation gestalt. 

[Drawing 5] In the explanatory view of the liquid crystal which has a negative dielectric constant 
anisotropy in said example 5 of a configuration of operation, (A) shows the case where (B) 
chooses a planar condition, when a focal conic condition is chosen. 

[Drawing 6] In the explanatory view of the liquid crystal which has a forward dielectric constant 

anisotropy in said example 5 of a configuration of operation. (A) shows the case where (B) 

chooses a planar condition, when a focal conic condition is chosen. 

[Drawing 73 The explanatory view showing the installation location (four kinds) of a mask 

member. 

[Drawing 8] The explanatory view showing the relation (three kinds) between the width of face of 
a mask member, and the width efface of an electrode. 

[Drawing 9l The explanatory view showing the example of installation of the mask member in said 
examples 4 and 8 of a configuration (two kinds). 

[Drawing 10] (A) and (B) — the sectional view showing the laminating mold liquid crystal display 
component which is the 3rd operation gestalt, respectively. 

[Drawing 1 1] The explanatory view showing the electric field generated with the electrode for 

horizontal electric-field impression. 

[Description of Notations] 

11 21 — Substrate 

12a. 12b. 22a. 22b, 23 ~ Electrode 

31 — Substrate 

32 — Mask member 

El — Horizontal electric field 
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S^^rfP^SHiSCiJ&i-r&iT!*!. Sffi2 2 a. 22b 
CC«E*6nm-rTS« 1 1 ±©®BB©*{CSE«rEn)!]D 

L.T^*^f ^ c i pjfigr**. 

[0044] (^2|ISfi}^SI. SI4~H6#JB) M2SI 

tCi€,t©-C*»?. 04 (A) . (B) . (C) . 
(D) K:-?-©ftaW&SS«fiS««5. 6. 7. 8*7S 

r. <£*j, 04(cmrs3R-?-<c*s(,>ri4*n^'n$5Enx 
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[0 0 45] «|R20!15W. H4 (A) «Cmr<J:^«:. T 

sffi 1 1 <o±jmmt±ms.2 i ©rsiiitcsf^i^&o' 

^l!i*Enftir -5)^c«)©Sffi 12a. 12b. 22a. 

2 2 b*Slr>K:*tr^iS-e-Cg9:tt/tfc©-C**. i:«fi2 
1 ©iiMCCfifcT^l^/cl** — 3©S«3 l©JiffiK: 
». SS 12a. 12b. 22a. 22b ^^SffJr 

[0 04 6]S«ll. 2 ira«:3^S*i:^c3U;^r'; 

jni-rscitciij. ■?-©'^';*^H4*sgfS©:msj'&ffi]i<> 

[0 047] SS 1 1 . 21. 31 ■P^:^ ^mi 

3 2 Ottm'^lS^^iS.mSSSS l lli6315Sg'CSi?«l//c 
^©<i:ISI«-C*4. 

[00481 «|«5W5 (C*JC>r. fi©8S«*S:^tt«:W 

«i*»SffSr[^(c«l/riRf{c«c*J:5(c8IK/cA. SIS 
1 1 (c:^l:fA:«Sl 2 a. 12 b©m(c (i£:>S(C]£:i;r 
Sffi22a. 2 2 b©faitcfc) VdJ:Offi< VpW±© 
mSM=&S^CiJ;:'^lcmWsri>t. 05 (A) (05. 
06r»ffli85fb©/c*«:S«3 i«0^-«*r) {CTj^rJ: 
^(c. S«inB(C^f^1iSIIE l/)i»£l/. i8ua»-^© 

3:^5. i7«SiK:^t<b, Sei2a. 12b±K: 

(ttSSWE2' L«>^U^j:t'/csi>. c©1HJ|l©ffiA(;J: 
'Ny*jU«|j&lttiaiSlE2* <!:BIO:^*l*J< T'u-ytt 

[0 0 4 9] 05 (B) K:n^-ra:occ. m®i 2 

a. 2 2 aCDiaS^C^flSSl 2 b, 2 2 b©m(CV d J: O 

<£< V p jiLtomKm^^ i; ^ J: ^ (cigsi-r it. mw 

fc. m®12a. 1 2 b±«:4slRlfSWE2' 3i<»^t. 
C ©SaJ^©?SBl, 4j U - t^t^m^c 5 . 

[0 0 5 01 ifc. JE<osi^^:f3mimr -( ^ »^ 

{c*J-L/rSil«:^c2>J;^»K:ati</c*. mei2a. 2 2 
aOHRO'Sffil 2 b. 2 2 bOffllcVh J: '3{B< V f 
ia±©«E^*^0iJ:^tc|glttr5t. 06 <A) tc 

7n-r<t5«:. s4gstcsii:nfJSffi^E2*s^^u. as. 

tt-e©'^ 'J :<7JH4*«SffiMtc-sp?f <t::^ifi)ic[a] $ . y*- 
ij)\^zi::.yi^imicrj:i,, Sffil2a. 12b± 

(CfettS«WE2' J&J^^L/. C©1Sig©?Kllfe7*-* 

[00 5 1 ] — me 1 2 a . 12 b©HK: 
I£;Dt:«fii22a. 2 2b©W«:<>> VhJ:0<g< V f 



C6) 
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US@12a. 1 2 bJb(C»«Si;^E2' U«>^0 
[005 2] C©«t^iK:. mSl 2 a. 1 2l3<D±:^-C 

SSS12a. 1 2b±0«IiS*^:!;4'Sm3 2TS-3 

[0 05 3] «fiS;flf96tt. BI4 (B) K.fnfJi'XC. T 
Sfil lJ:©«ffil 2 a. 1 2b«:*tL't±««2 Itc 
liBft©^MtC*fl6;-rS®tt©««B2 3 4fifi!W*t*>©T* 

i^^iSi^^^vmb-rz>m^. Rzf. -^^ip^mzzoi 20 

[0 0 5 41 «J5Rfi^7tt, SI4 (C) {C^rJ:5«:, Ji 
S« 2 1 ©TBffiiJtcHSB? 2a. 2 2 b TSffi 1 1 
cDSffil 2 a. 12b iiSiKTST^iajtC^W/c*)©-:?* 
7:^9e^3 2»«iSl 2 a. 12 b. 2 2 a. 2 

[0 05 5] ftte. S4 (A) - (C) tC*Jl>r«. a 30 
ft?*Sgfct-?)/c*tciii%F^tci2S3 ni««a 12.2 
2©*a*2-3*turt,>**i. c:©3|s:»t3:es-r* 

♦3 32|EJa±iL/Tfc<fcl^. 

[0 0 5 6 ] «fiR€»l8«. 04 (D) {Cn^-rJ;^>«:. T 
WRl l©±BffliJRiy^±««2 l©TiSffliJ(C. SCifCiS 
5^-r-&%S12a. 12b. 2 2a. 2 2b^li%©% 
lfg|!K:©;^fgi'^?c*>©-e*5, -^xip^mszitrnMi 
2a. 12b. 22a. 2 2 bC-tn-en^rS^ J: ^ (C 

i8[B^*asfiimi?^^:^riEiif)r2>m. so*. -7^ 4o 

i'SBt^S 2©f'PffiS»^ttSiria*»fi£F!)5 ilalfilr*^.. * 
/c. SilS©iK^SP4-7;^i'-rSCi«:j:5f^fflSa*» 

[0 05 7 ] (vXd7g|J<vfcr)^S{4g. |17#M) CC 

■r. •7;^^'gm3 2©S:S{i[S«:ML/-csiBj-r^). friB 
m^mi -8tC*^T(3:. ±»«2 1 ©iatcSia-CS 
W/cS^S 1 {^:■7 7^i7g|Jt;t3 2 ^rJ^fiKL/cFS^rji^Ufc. 
H7 (A) «*8ij3i;Wl ©tK®«^«:ij^L/. •7;^i'Sm3 
2»SS3 l©±SCcj^^-rSJi{i1-«:Tffi«:j^fiJ5L-C4> 
d:l>. 50 
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[005 8] S/c. -fX^SWvtS 2«±StE2 1©±M 
{fKCii:^g»lj£L/-Ctit,» (1217 (B) #M) . 
«. •7^i'gU|5t3 2 4±Sffi2 l©TiiffliJtCJgfiS5l/. 
©±(C«fig22a. 2 2b%S^-rj^j;gLrt><t:k> (la 

7 (c) #M) . *-5.t>«. ±«ffi2 ncjgfi£$n2.m 

@ 2 2 a . 2 2b ^-^m^m ©. . mM'Si^ 
?rWr5J:5tC|iaK«feO/cfe©iU-C«>J:t» (07 . 
(D)#J18). 

[005 9] ^c*J. v ;^ i7 gUlvt 3 2 «i&-C©SS{cm 

2. 3. 5. 6. 7tc*ji,»r. liiBRtc^rurafeasn 

:^c3;t:©'7;^i'gIJM3 2©^%c|i:5fe©13js:4mL'rfe 

[006 0] <v::^i7g5t^cD*i. SB. I3 9#»i) 

•2). -fla:6<j«:«. v;^ i?SPM3 2 ©i^^-^^rSffi 1 2 . 
2 2©it§^«4^S#ti«<fct> (S8 (A) #M) . 

mi/, «s«^E 2' ;^i^-r^iiiii»iifisti^:«enffi • 

^«^ffil2. 2 2©iS^ct0 4):^#<ia3EUfcO 
(08 (B)#M) . /jNS<iS:Sb-CfcJ:t> (08 
(C) #M) . 

[006 1 ] '?':^i'gisi!t3 2\tmmism.o{&r 

[0 0 6 2 ] l«fiB«rfiS(;l«l4. 8©iP<,Sffil2a. 1 
2b. 22a. 2 '2 b 4IBJS©^^SP{C|9:W Z>mfSX 
^1 2a. 12b. 22a. 22b 09 

( A ) {cm-r J: ^ tc«sissR©igai)K:*ffi-r sa^i . 

09 (B) iX.mt^'jiiC^mSkCtiX.mihm^tifih 
•5. *5c*J. 09 (A) . (B) tcis(,>-cm*#L/fc«I 

«3>silii«*S^urir>s. 

[0 0 6 3 ] 09 (A) KiTfcrm^^^mr immcis 
t>T, i7eiM!t©iti^«sm@©«i^^D I ^mm 

09 (B) «:7rxfSffi^!*fi[3-t*/c«RJc«: 
*JC»T. v;^i;giM!t©*i^ffi«i^«f 5.^®Saf-5-©K 
©«Bm^«)/ci>S-%r&D 2 ^SiSt l/TSiSTtiliJ: 

[0064] {fszmmm, 0 1 o#jis} 0 1 0 

(A) ». ^©TKSS^j^'T-^SIiUrcSBSfiSB^a^ 
7i^^©£SP»r®0-C* 4. C ©a7j^^^-C«6BP#ffliJ 
*^e)IIIS«:B (Wfe) . G {m&) . R (p5^fe) ©iltRS 
*f^:^f 5=o©«Tnlg^*SIISiJ®4 1 «:/M/-caJlL 
/cfc©T*«3. 7;l/*5-^3S**Bjfi6-C*>S. 01 0 

(A) r«. fi<>!IB^ffliJ(Ci3S3:nSB©iStRSS4^rtf 
^SRTF-±tc©i»^-7:;^i7g|«5t3 2*iBl/Tt,>?>. C©J:^ 
tcrst. «fca^ffifflJ©B3R-7-tcH:wyc-9;^i'gM!f 3 
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[ 0 0 6 5 3 010 (B) w, mmmm^$kTm^ici6 
■5. m&Mmviii^maifirtitctLxi>, c<orti 

[0 066) His. m^wmmmimiEohcoicmh 

[ 0 0 6 7 3 (flfeCDHJSJ^SS) «C*J. *^BJtc(5l5?Sa 

[0068) iri^JsagsSTtt^wv h u i';^^ 

f>ifS^^<.miHt, TFT: Thin Film Transistor 
TFD:Thin Film Diode) *^*Ti'f'-f 

•ttr^7F=&^f!>*>OT*n«£*:B?«*jfiffl'C*S. 20 
[|SI!iC!}|em^j:Si^3 

[19 1 } m^(omimm'&7n-rmmm. 

[ @ 2 ] m 1 Hil^^-C^ jfiS^^^CD^#6KM 

m 3 ] frfis«iiS^ 1 icmam^otbi^^msv, 

(B) IJT'U-m'il^atRL/fclg^^S^T. * 
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* [04 3 »2IIJfiJgSS-C*4ffia«m«-?-©«fii«»JjSW 

5-8 5rn^-rma. 

[S 5 3 StUSmeJW 5 {c*jWSfi<DSISSS:&14«:W-r 

is*ai;?ofc«^. (B) tt^^u-^^-ttss^jSiRUcts 

[H a ) f!Ig3«BEW 5 {C4j WSiE®ilS^S:&14*Wr 

•S?SS©ia)fWJEl-C. (A) «7*-*JU3--vi't»i 
SI«ra!RL/c«^. <B) iil/l'—fim'kmiLtcm 

[H?) •?';i^i78tt*©RiKtta (4aB») ^TnTW^S 
0. 

[08 3 7;:^^S^(Dt§<>:^<Di(§<b(DKI^ (SfiSI) 

[09 3 «iIiS»fi£fi«I4. 8K:*5W<&-7Xi;Sm©8fta«^ 
(2 as) iiTjk-rntmm. 

[0103 (A). (B) ^n-eti^snifiJB^-c** 
8IIBM)IIIIS^9R'?-^^-r»rBia. 

[011] mmmmmmmicx^tim^'kmriti 



11.21 -SS 
12a, 1 2b. 22a. 
3 1 -SiS 

E 1 -mmn 



22b. 23- 



[01 ) 



[02] 



[BIS] 
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[614] ms] me) 




f 1 i 'i' 



